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33
Nitrogen is one of the basic nutrients required for plant growth, which affects crop 34 growth、 yield and quality [1] . The lack of nitrogen can lead to slow plant growth, 35 decrease yields, and reduce quality. Therefore, the soil must contain enough nitrogen to 36 meet the normal growth of plants [2] . But nitrogen is a limiting factor in many arable 37 soils in China. For example, the major characteristics of Loess Plateau soils are nitrogen 38 deficiency, low phosphorus and sufficient potassium so that a large amount of nitrogen 39 fertilizer is applied to ensure yield during planting [3] . However, nitrogen fertilizers have 40 lower utilization efficiency, the loss of a large amount of nitrogen not only causes huge 41 waste, but also causes problems such as water bodies and environmental pollution [3] . 42 Therefore, focusing on the overall objective of building a green, efficient and sustainable 43 agricultural production system, the selection of crops with low nitrogen tolerance can not 44 only ensure the normal growth of crops, but also control the amount of nitrogen fertilizer 45 and improve the utilization efficiency of nitrogen and it has significance for improving 46 the ecological environment [4] .
47
Many scholars have conducted research on the low-nitrogen-resistant characteristics 48 of large crops such as wheat and corn [5] , but there are few researches on small grains 49 such as tartary buckwheat. Most of the buckwheat is grown in the alpine region, which 50 has the characteristics of short fertility cycle, strong adaptability, drought tolerance and 51 barrenness, and it has extremely high edible value and medicinal value, which is an 52 important disaster relief and pioneer crops [6] . The research on tartary buckwheat mainly 53 focuses on the edible medicinal value, germplasm screening [7] and cultivation techniques, 54 but few studies on the underground parts of tartary buckwheat, especially the response 55 mechanism of tartary buckwheat to low-nitrogen stress are rarely reported.
56
Studies have shown that after suffering stress from soil nutrient, plant roots first feel 57 the stress and react quickly to adapt to the stress environment through a series changes of 58 root physiological, especially some stress conditions can induce the plant roots to secrete 59 large amounts of organic acids, which is a common active adaptive response [8] The results of principal component analysis showed that there were differences 216 between two varieties and different nitrogen treatments during different growth periods.
217
In the seedling stage (S), the first axis explained 95.9% of variation ,which clearly (Fig 4) .
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Discussion
229
Effect of Organic Acids on Soil Environment
230
As the contact surface of plants and soil, roots constantly absorb nutrients and water 
261
In addition, the low-molecular-weight organic acids secreted by roots can also provide the 
